We present an analysis of the rotational spectra of the normal and the N-deuterated pyrrolidine measured by microwave Fourier transform spectroscopy. The quartic centrifugal distortion con stants and the 14N coupling constants have been determined with higher accuracy. In addition the D hyperfine structure could be analyzed.
Introduction
Caminati et al. [1] investigated for the first time the microwave spectrum of pyrrolidine, C4H8N -H and C4H8N -D . They assigned the rotational spectra in different vibrational states which they attributed to a bent form with the hydrogen bond to the nitrogen in axial position (compare Fig. 2 of [1] ). They determined also the 14N hyperfine structure. We reinvestigated the rotational spectra by microwave Fourier transform (MWFT) spectroscopy [2] as we noticed that with this technique the resolution can be improved consider ably. The resulting coupling constants for 14N are more accurate, those for D can be determined.
Experimental
We used commercial pyrrolidine. To get the deuter ated isotopomer 1 ml of pyrrolidine was mixed with 4 ml of a 40% sodium deuterooxide (NaOD) solution in D20 (99 atom% D). After a few minutes of shaking in a separatory funnel the two phases could be sepa rated. The upper phase containing the deuterated iso topomer was good enough to be used for our mea surements.
The spectra were recorded with our MWFT spec trometers in the range from 4 to 18 GHz [3] [4] [5] . The temperature was about 220 K, the pressure between 0.5 and 4 mTorr (0.1-0.5 Pa). We confirmed the as signment of both isotopomers by double resonance experiments [6] The frequencies of the multiplet components were calculated by a least squares fit of the time domain signal [7] , Some of the measuremets are given in Tables 1 and 2*   Analysis The hfs analysis was based on the splittings ^vhfs of the lines given in the complete list of measurements mentioned above by diagonalizing the hamiltonian matrix, neglecting matrix elements off diagonal in the quantum number J (programme SUZIQS [8] ). For the deuterated species we used a programme based on first order theory with the coupling scheme Ft = J + / 1 and F = Fl + I 2 [9] (programme Q2FIT/Q2SIM [10] ). The results are given in Table 3 . The centrifugal dis tortion analysis with Watson's S reduction for the III1 " representation [11] (programme ZFAP4 [12] ) used the hypothetical center frequencies v0 of the measured transitions calculated in course of the hfs analysis by the programme SUZIQS [8] . We supplemented our measurements by those given in the appendix of [1] , Because of the lower accuracy of the Stark measure ments the transitions that differ from the calculated frequencies more than three times the standard devia tion have not been used in the final analysis. A typical * The complete list of all measurements is available under no. TN A 19 at the Universitätsbibliothek, Westrine 400, D-2300 Kiel.
0932-0784 / 89 / 0800-851 S 01.30/0. -Please order a reprint rather than making your own copy. Table 1 . Part of the measured transitions of pyrrolidine H axial. Experimental frequency of a component vobs, hfs splitting zlvhfs = vobs -v0, deviation of the hfs analysis <5vcalc_obs, hypothetical unsplit line v0, deviation of the centrifugal distortion analysis <5vcalc_obs. Table 4 . It may be observed that the value of xhh{N) of the two isotopomers agree within the error limits. Our coupling constants are at least by a factor 10 more precise.
As the deuteration changes the orientation of the molecule in its inertia axes system an estimate of the principal axis components of the coupling tensor can be calculated [13] . As the structure of pyrrolidine is not known precisely we used the structure of cyclopentane given in [14] 
